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It has recently been established that a high salt diet leads to
sodium storage within the skin of rats and mice. This increase in
sodium in the highly vascularized skin results in macrophage inﬁl-
tration and lymphangiogenesis. While dysfunction in this process
has been implicated in salt sensitive hypertension, the mechanisms
are poorly understood. Because vascular endothelin-1 (ET-1) is up-
regulated in response to a high salt diet or hypertonicity, and is a
potent chemoattractant, we hypothesized that endothelial derived ET-1
mediates inﬁltration of immune cells into the skin during chronic high
salt intake, thereby allowing sodium clearance from the skin and
preventing accumulation. Our data indicate that increasing extracellular
concentration of human endothelial cells by 40 mOsm with NaCl,
similar to what is seen in the interstitial space of rats placed on a high
salt diet, leads to a 50% increase in ET-1 production, a mechanism likely
mediated by TonEBP. Furthermore, in response to one week of high
salt diet, skin Na/water ratio was elevated in vascular endothelial cell
ET-1 knockout mice compared to wild type mice (0.112 ± 0.007 vs.
0.096 ± 0.004 mmol/ml). These data suggest a critical role for ET-1 in
preventing the accumulation of sodium in the skin during a high salt
intake, an emerging mechanism of the body's ability to buffer blood
pressure changes in response to increases in sodium intake.
doi:10.1016/j.lfs.2013.12.073
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Background: Recent clinical trials with endothelin receptor antag-
onist on diabetic nephropathy have been terminated by side effect
of ﬂuid retention in spite of their beneﬁcial effect for proteinuria. The
alternative approach for interrupting endothelin pathway by endo-
thelin converting enzyme (ECE) inhibition is anticipated. Methods and
results: We injected streptozotocin (STZ; 180 mg/kg i.p.) once for
generating type 1 diabetes into ten-week old male ECE-1 heterozygous
knockout (KO) mice and their wild type (WT) littermates. The analysis
for kidney function and morphology has been performed since early
stage at 2 months until late stage at tenmonths after STZ. In early phase,
diabetic mice have shown remarkable hyperglycemia, polyuria, renal
hypertrophy, and glomerular hypertrophy at the same degree between
WT and KO mice. But ECE-1 inhibition suppressed protein urea and
albumin urea (WT vs KO: 1011± 387 vs 283 ± 69 μg/day, p b 0.05).
Along with time passage until late stage, polyuria and glomerular
hyperﬁltration state made the shift to oligourea. ECE-1 inhibition
attenuated the progression of renal failure showing preserved GFR (WT
vs KO: 238 ± 48 vs 370 ± 59 μl/min) and renal atrophy (WT vs KO:
12.6 ± 0.8 vs 14.8 ± 0.7 mg/mm tibia length). Superoxide in whole
kidney quantiﬁed lucigenin assay has increased in WT mice and
suppressed in KO mice (WT vs KO; 112 ± 10 vs 70 ± 6 cpm/mg).
Tubular ﬁbrosis by silius red staining has also prevented in KO mice.
Conclusion: ECE-1 suppression prevents the progression of renal failure
by suppressing glomerular barrier damage, oxidative stress, and tubular
ﬁbrosis in diabetic mice.
doi:10.1016/j.lfs.2013.12.074
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High salt diet reduces myogenic reactivity in resistance vessels
and autoregulatory responses of juxtamedullary afferent arterioles.
High salt diets increase endogenous endothelin levels, and enhance
preglomerular ETB receptor expression. Renal autoregulatory responses
are modulated by endothelin receptors and endothelin-mediated pre-
glomerular vasoconstriction requires elevation of intracellular calcium
concentration. Accordingly, experiments were performed to determine
the impact of high dietary salt on the endothelin-mediated calcium
signaling responses in freshly isolated preglomerular microvascular
smooth muscle cells (PMVSMCs). Kidneys were harvested from wild
type (WT) and ETB-deﬁcient (ETBdef) rats fed normal salt (NS, 0.4%
NaCl) or high salt (HS, 8% NaCl, 14 days) diets and PMVSMCs were
prepared. Calcium signaling responses were studied using fura-2-
based photometry. PMVSMCs isolated fromWT rats onNS responded to
ET-1 (10 nM) with a biphasic increase in intracellular calcium from a
baseline of 63 ± 6 nM to a peak response of 983 ± 141 nM (P b 0.05)
and in PMVSMCs isolated from WT rats fed HS, intracellular calcium
increased from 56 ± 4 nM to 423 ± 95 nM or approximately 38%
of the NS response (P b 0.05). In contrast, PMVSMCs isolated from
ETBdef rats on NS responded to ET-1 with an increase in intracellular
calcium from 49 ± 4 nM to 713 ± 152 nM (P b 0.05) whereas cells
from HS ETBdef rats increased intracellular calcium from 52 ± 4 nM
to 418 ± 117 nM or approximately 50% of the NS response (P N 0.05).
These data demonstrate that ET-1 signals in PMVSMCs with an ele-
vation of intracellular calcium concentration. In addition, these data
demonstrate that increasing dietary salt blunts the calcium response
to ET-1.
doi:10.1016/j.lfs.2013.12.075
Collecting duct NOS1 knockout mice lack ET-1 mediated
inhibition of collecting duct ENaC
Kelly A. Hyndmana, Vladislav Bugajb, Elena Mironovab,
James D. Stockandb, David M. Pollocka, Jennifer S. Pollocka
aExperimental Medicine, Department of Medicine,
Georgia Regents University, USA
bDepartment of Physiology, University of Texas Health Sciences Center, USA
E-mail address: khyndman@gru.edu (K.A. Hyndman)
On a normal salt diet (NSD) ﬂox control and principal cell-speciﬁc
collecting duct, NOS1 knockout (CDNOS1KO) mice display similar
blood pressure (BP). On high salt diets, CDNOS1KO mice retain Na
with signiﬁcantly increased BP. Given that ET-1 increases NO in the
CD, we hypothesized that CDNOS1KO mice have a dysfunctional
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